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ffi2 0 ofcfflt/^/cy9"'>A-:^^«?fio 
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[ft 3}<iM 2 ] mmn.m<DmmmtmhiEmtMm^ 
itn^m 3 ] MtanffiA^T^ftft « u f - -i; a 

t^tmm 1 T^M 4 (D^^tm-^ i ikcibkc^ u a- 
1 5 cDv^-fn*^ 1 mic$im<^j u ^^-^ A^;^«fflo 

m^Rmax(Dl/2t ^ .L^^¥±§ffi^ R a ^1 comt)\ 

M.mmm]Emmmrs(Dmm(D i / 1 o&rf-e^^ ^t^ 
w^t-rm^m 1 7i;M6 ©v^-rn*^ i micmmcov ^ 

DOuUOli^n i;-r«B#, 1 + (4 n R a/L) JbM . 

t^nmt-r^msm i nmsajh^rm^ i ^MtdtaK© 



mt^^i^^mnmMti'^=-y "rji. ^^y. m. 

msm 1 2 ] wmM.m<DmmmicmmLrcmm(D 
A - ^m^^. mmwmimmw7i^^M'<j'im ? -li 

2ic;fas©u9^'>A7^^m:, 

[»^]ii5] mmnmmmf)\ mmmicmmLrj: 
i\ v^^h^ty^m'M-^-^^tmn-emiULrcv ^ 
A^is b 4 1 mmm ^ fc li ^mim-^Mm ^ 
nrv^^ ct^Wi^t^^i^m i t^m s ©i^-rn*^ i 

7t* U ^ -> A ^#^f^ ^^S^^^«fi)cS^ 

S?*^? I § tH ^nr I ^ § ii t- ;§ TOfflMo 

msm 1 6 (cfa«©«mffl«s. 
msm 1 8 ] Mtaiiffi*^i»f*«© v^^j^t -^^^ 

t-r^ms-M 1 6 xt± 1 7 (c;fa««mffl«ffio 

[fl^iPl 1 9 ] Mtailffi*\ ^J>* < fe y ^ -i; A ^ 
#^ft§#Mi;. ';^'i7Ai;^#^ffe)*i^#So. ^ 

#*^i:E>«fi)c?nTv^^iii;^#®i;-r^ff5f<:iii 6~i 
8 tta«cD«fflffl«ffio 

[ft5R]M2o] Mfay^7A^^#^ffs#S7t*^ 

t-r^tmm i e ~ 1 9 (cta«©«fflffl«ffio 
msmzi^ Mtanffi^©. y^'i'Aii^^^ff^ 
#S7c*. fe^i/H±y^7At-&#^ft^^i^#S7t* 
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■Xm^ R m a X © 1 /2 R a t©^ 

iisaffiiEffiaffifigcgggf© i / 1 oij^TT^fe^ n 
}i^mm}i-^^mim \ 6~2 uc:taico«?M«ffio 

[|f3}<i«2 3] tfifHIISaffi<?3a»maP©fflStc:||L 
T. ^;L>ll¥i^ffi5^Ra. MSft^L. iJSftLS/c 
D©t^cD^^ni:-r§^. l+(4nRa/L)*M. 

0 5U(±Tfe^C^^#®^-ri.ff3}<lMl 6~2 2{<:fa 

;:t^#=iti:-r§ff*]Mi 6-2 stEKfT^mffl* 

So 

m-m^ 2 5] MtH U 9^ 'i' ^#;&f^ § #)S^^*^ 

2 1 (cta«©«fflfflMo 

[ff^iR2 6] Mfay9^'i7At^#*fte>5S:i/^#S7t 

^*^Sfi)c«*«gp*^A^->y^;b. f-^y. iM. 

-r^w^Jii 6-2 1 (ctas^mfflMo 
msM 2 7 ] MtB^®<73*«^(cE« L /iff t;*© 

msM2 8] sfitaiis*«gp©fft>'*cD^i^»«ft 
7 (cfa«o«fflffl«ffio 

[ft 5f<:|| 2 9 ] tfitaiEffi^«);!c-r S iESgf^K^'> U 9^ 

nTi^«ci^;^#mi;-r§ffj}<iiii 6-2 stdtaKoa 

[0 0 0 1] 



[0 0 0 2] 

^(Cff T C Og^TO^n^ /ci6if fc5S:i/(;^Hg«m(D 

-<uy^W9ii^;Wi2no-ofe;5o s/c. CO 

X. NOx. SOx. Kfb7j<*^H*^Cy;^^M^fc^ 
t) ^ 1/^ t^ns tlK^PtH L^l^Sft /cfecDS 

gJ/ ^- y -t ;!/ 3 y tf a - 7- F 7°n -fe 7 -9--^ e 
[0 0 0 3] 

[fgw*^^Lj;^h-r§ss] ±taffitttg<D-i»fi 

p -y4^y ^~^x7-su ^-i? A^^tyWtoiBfg*^! 
}L(D'^^-%>^)^^i^^^ywmt. ^su^^'i/i.^ts 

jt 'jx 7- ^ ©gp^^^'SBfPEg ?'ffi« ? n ^ /c 46. 

^|g^ L ft O ft i±*^ a $ -3 /c D -r ^ ±1^*^ 
i/^-fntdLTfexy F^^ FOi3!c*ttS»c;j;§« 

[0 0 0 4] Jg/c. U^-^^ACSlStt^ffll^xyF^^ 
F ©Jg^^ffl]^ § fc i6(c:||ffi(c: y ^ -i; - 7;F 5 - -i; 

*^L&*^?.. xy F^^ F©|g^fe^WJ7'^Tfeax^. 
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[0 0 0 5] mmcv^^j^^^^i^f^-r^mtLx 
a. rct:^immm6 3-i 326 4^i^ig. nmvs 

- 4 7 3 8 1 Wu^m. #ll¥5 - 19 0 17 1 Wj^m^^ 

lift T~?^< ^^ii^A^fe^fco 
[0 0 0 6] Sfc. #||BS6 3- 1 1 4 0 5 7^^|g(i: 

mm t ©?s^siigf*^af* t l fcMffi^^^^nri.^^ o 

[0 0 0 7] MfC. #|l¥5-2 3 4 5 8 5^li>S!cJ± 

[0 00 8] S/c. J OURNAL OF APPLI 
ED ELECTROCHEMISTRY 22 . 

6 2 0- 6 2 7, ( 1 9 9 2) affi^X-yf-y 

[0 0 0 9] mn(D g eg) *5gHi5t± . ±.mj PnifM ^ 

[0 0 10] x^mmiytm.mm<Dv=^^L.(D)ifiiiimm 
^^tcDv^^ n.mmmm-r ^ mmmnmAzsmmm 

[0 0 1 1] 



^ t/ 5 m*!^? § I ^ m 2 n T I ^ 
[0 0 12] ?£fc. ^mM<Dv^^Ar.:^xmmii. 

[0 0 1 3] -^mmii.. ±mfmM.^mm^<. m 

KW^^Mfe fcIS^. U ^ -j? A t ^Mtr § #S u ^ 
^ . u ^ >j7 A - n s ;i ^ ^mi ^ /c 

[0 0 14] IP^. ±fHrnm'^fJi. flffi- -b/^U-^ 

[0 0 15] ??>t. *fgH^©:t»±. «^?fhgLiE 
[0 0 16] U^'j7i.^;^#*ft«7t**^?.=S:^iLffiT- 

t^m § ^nis^affiT' u ^ ^#^ft ?) *i 

[0 0 17] 3;/c. *5gHi5cD||ffi^, U^-i^Ail^^^ 

[0 0 18] z.(DX')r^m9.ht^^h'i:^'mf(D')'^ 
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[0 0 19] mat. yg^'^i.ii^^^ft^^STt^* 

^^•r^gPtf^. IS«fflt:«L. MISL*t/>«^{c 

wm'^it'^^mmymmmmn: i ~2 5 w t %ejg 
mm\}L bra. issfi©/>?i^fe©©7j*^«^?g*f« 

[0 0 2 1] ^Ms?-ii^±i^ta. mmm\z.m^^^w^ 

h LTt±. ftaT7vNnyy;S:H©@;^fJS:ttt;9'X*Sc 

^fbL^l^ft^}-?*^$fSLl\ ■J;ilS»H^«, SEhT, 
[0 0 2 2] ^6tS/c. *fgH^©m«±. 

[0 0 2 3] S/c. mS©. 

(DhhX^i^h^ ii©:t»cx>y9"y^'Ma;&M«-r 

[0 0 2 4] *f8H^©il@^©. U^^-j^i^Jl^^^ft^ 

^HKWtc X -y ^ y ^" L TllffiO|:taffia>& fti6 ^ L t 

[0 0 2 5] maw\mtm]:mmm^Mmcn.mm 

[0 0 2 6] HftlrSilgLIEffiilM^-r^llS 



;^ft ? Rmax©l/2t ^ i^la¥±^^ffi^ J: ©M^. H 
Saffi ii lESaffiflSoEgffi o 1 / 1 0 ii(T -r ^ ^1 t± 

[0 0 2 7] $/c. nMmm(D^mmmnmi^n-r^ 

:tSaffiO?§egP©ft?Rma x(D 1/2 i:cfi;L^ 

[0 0 2 8] n.mm(DmmM'^(Dmnmm-^ 

^Sri«'M®affi^H 6 fc^?n§ <J; 9 fCg^S^ R m a 
X ^;^i^^¥±§ffi^ R a ^l^tf-iJL. ^©mMMffi^ffl 

fi^if ^ R m a X © 1 /2 h^'hM^ 
?<73fi;^ft5*^e,fi/>ft5*?[t/^/ct©© 1/2 ^;^>L^ 

ii¥±^ffi? h <Dm\ nmrnm t ^mmfmmm(D i 

/I 0Ii(Ti;L/c^i^^;^t-Y^7^ifm^*^J;0l^</c^:,^: 

[0 0 2 9] s/c. *fgHacDmffia®©»mgp©ffi? 

(CULT. ^ .L^^¥±§ffi^ * R a . iJSft* L . MSft 
LS/cD©aj©iC*ni:-r^^. l+(4nRa/L) 

[0 0 3 0] MfciUM^tM^ISH. msaffi^x^^y 
^ma^ ii'-e.^ p. t- c J; o T. a® cDSjstt^ ft i6 

/-Co ^mmm(D'km(Dmm'm t^-f ^ )m-^(Dmm^ 

^Ra. WSM'&L. iJSftL3/cD©|Ij©a^n ^-r 
1+ (4nRa/L) tiU . 0 5J5<±. iff$L< 
til. U:^±, j;D^!fSL<til. 2Ji^±fc-r^cii(;: 

J; -3 T. ^;V^1%*^ 2 m±(c:fffjtf;5 c ^: 

fco a8T't±*fgHi5©||fficDy^'i7Z.i;^#^ff 
?.^*(c7;l/5-'j7Z.;^ffil\ #fix-y^yi7-iiia(cT 

ftf^^. «»c;fix^Uy;^j-.1^>.- h-i^^^)l^ 
— h (EC-DMC) fe^lH±7°nh°uy;^;-4^' 
^- h - i>-x9";V;?j-.-p^.- h ( P C - D E C ) 

^i^c;.i-^ ^yyitv^ ^h^mm l /c«ft?r«^ffl ^ \ mm 

•So 

[0 0 3 1] X. ^mMxiiM.m<DMmmic. s:ux<v 
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[0 0 3 2] X. jEm^mi^f^iEmm^micv^^L. 
[0 0 3 3] s/c^st. nmmM^. v^^L.-f^y 

[0 0 3 4] Ji<T. HffimsiLJS:*^?,. *fgH^©U9^ 
[0 0 3 5] KI2Rt;Kl3t. *-ir. *fgH^(D'J ^"^ A 

[0 0 3 6] 02 (a) tc^^n^ilSfi. 'Jf-'^Afc 
Z.i;^#^flJ5^v^#S?c**^p>ijSc^ft«gpi 0 1^^^ 

mi^-^nrcn.mcDm^'e^^o mz (a) t^^n^m 

j^t^^^i'^^^MTim^^^'r^mM i o z t^^it 
#^ff^#S7t*^^^i-r^gp«i 0 2*^e.y9^'>A^ 

mmcv^^At^^m'fibrj:},^^m7im(Dmi o i 

[0 0 3 7] 02 (b) ty3^?n^:^»±. 02 (a) 



*1 0 6^iaML/cii^T^-fe^o ^lOii^^ 02 (a) 
[0 0 3 8] 02 (c) (d^^n^ilffiti. y9^'j7Z.il 

mm\ 1 0 4 L Tis«ffl 1 0 5 y ^ -i? i, i: 

[0 0 3 9] 02 (c' ; fc^sJtl^flffiti. y^-j?!. 

ffijc, 02 (c) iz7r^^n^n.mt¥\mwmmm 

L /c t © c- !; - C ©±i^ (c t± ±TgP t ^ L T -tr / ^ 1> 
[0 0 4 0] 03 (d) ic^-^n^MSli. 01 (a) 

<73SfiSc©:t@<73y ^i;L.t^^^rf^^m7im^^^-r 
!^^mm^ 1 0 1 (Dfmzi^xsm(Dmi'mn#.m loi^ 
^■r^n^M 1 0 2 tmnkmv-^ ^ji-emmmmTmm 
1 0 7t±igMu mmmcDi&T^^ji^'om^^^tif'e^ 

§o S/c. y^'>i.^:^^^f1^§^M7£*^^^|-r«gP 

« 1 0 2 (Dnmm^^(Dmmui±-r^ ^ tf^'-u^^o 

[0 0 4 1] 03 (e) iC7r.^n^-km&. V^^I^t 

^^^'f^^mjim^^^-r^n^M i o zmmRz^mm 

[0 0 4 2] 03 (f) (d^^n^Mffitt. 03 (a) 

1 0 7-^'saL/cM-^'fe^o »it3P©miiftg©(gT^ffl 

2 ©«g?r«cti^O)M5§ P5ih-r ^ ^1 ^ ^ o 

[0 0 4 3] 03 (g) iCTjk^n^mmi-. v^^i^t 
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(c) (c^^n^UffiOii^Oi^tc:, U^'i7A^;-&^ 

y ^ -i? ^ ^#^{^5 ^#lg7t*« X -,y 9^ 
^ t ^#*ft ^ ^STt^fe § t/ n± U 9" -j? A ^; e. 

[0 0 4 4] 02 Rtf H 3 {d-c-^^n?. i; '5 fe-Srf'l! 

1 fcfet/^T. 2 0 Oti^fcUf-'i'Ai^ a-^fe^f'P';)^!/^^ 
ii7tm*^6fi)c^*«gP^ 2 0 1 li^lcV^^L^t^^^ 

f^§#S7t^*^#-r^^«*^e.fiSc^ji. 2 o 2 t±m 

ffi. 2 0 3 aiEffi. 2 0 4 ^ 2 0 5 

li^^^U-^. 2 0 6 t±t«^. 2 0 7 t±iE@^. 

2 0 BtiMffl^-X. T'fe^o fS^ :t@2 0 2©SfiSct± 
0 2 3 fc^^^x^n^msoSfiSct;:*^*^®^ 

[0 0 4 5] :^mm(DM.mii. v^i;L.t^^^rf^^ 

[0 0 4 6] (US) *5SBI5©ftSt±. ^j'^^ < t fe iJ ^ 

A ^1 ^#>&ft ^ #S7t^ ^1 u 9" ^1 e. =S: t/ ^ 

[0 0 4 7] ||^©||ffii;LTt±. V^'yi^t^^^i'f 
[0 0 4 8] ±tHU^'>^t^#^ff^#S7C*^^^l 



[0 0 4 9] Sfi-?-U^'j7Ai;^#^ff^#M 

[0 0 5 0] <u^'j7z.ii^#^fte)*i^#s^scDia 

[0 0 5 1] V^^L.t-^^^i'^^^Mn.mco-f^yit 

^ A i; ?> ^t. ^^STt^T-HK-r § u ^ § 

it(Dm&^m^ s c t fc § , , 
[0 0 5 2] immmyjmt brt.t, u -r-'>A<t rY^>'2: 

VD (C h em i c a 1 Vapor De 
position). MffiCVD, ^'^XVCVD, W 
-■ »f- C V D . ^ H J; D a«±Jc«« ? -iii, 77 ffi*^^ 

•^7 ^ ^#*f^ 6 V ^#JS7t^*^#-r ^ ^ y ^ ^ I ^ 

[0 0 5 3] im^mic. v^^i^t^^^i'^^rsh-^^ 

-^;i-yH-Z.||«, »CVD. Si±CVD. 7°^Xx' 

cvD. x^v-ym\rj:ii(D=i-f-^y^~.. ^fjiivm 

x^X/^yFp<^;K i^v^yn.Ws.Z(D^m 
[00 5 4] <U9^'j7i.h^^*ft^^S7C^ilU9^'i7 

RTtS^LTti. 7;V5-'j7Z., -7i7-:^.S/'j7Z., ;^jy'j7 
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[0 0 5 5] y^'i7Z.i;^#^ffe)*l^#M7C^tLT 
li... :^^7^;K il. IS. 

^uh. ^y^'T^f-y. ^^)~fTy. *H*^^ffli? 

[0056] <^)=^^hh ^^^^^^mTm^^m-r 
[0 0 5 7] ±mimmt Lx^mm'Tj^^^mm^m 

y^^^y^^. MSB. ^if®;?J->1^^yr;)^^S»ift:^Ss 

tel. mmm(Dimm^mi6^ctt>x^^(DX\ nm^ 

So 

[0 0 5 8] ±faiS«mi;LTfgBl^.;^'^Xfeffiffl-?'^ 

[0 0 5 9] ±ta*«gP«t±. ^J>*< ilfegffi^'iU^^'^ 
X^^o ±tmmmM(DMntLXli-. :^-y^;K 



[0 0 6 0] <fffiCF5p©iffl/^»m)i"t?(Dft«g|?©ffi 

my imm(Dm'mmi*m(Dmimmm^mtLx 
jfiffaniiii*. m^\^-Amm. 
^^x^~-f^y\i~Amm. mcvD. mbcvd. 

X ^ U - y fflM^ H (cfta? ns 3 -r ^ y t ffl 

[0 0 6 1] ±mn.m<DMmmcmmLrcmm<Dmh^ 
mnwm(DmwmtLxi,t. xx. xx-ifx-^x^ 

MxMm-^^^mm^^yi^. t^ibmm-^n^-mm&. 
±cDmnm^iimi&-^nxi^^ c tmn#.mtimf^ri 

[0 0 6 2] ±famffi»fl:gp©fftf5p©iSt/^»mMfc 
ffl s «ittt^ y ^ tLxii. mmm t 

M&&,~rx^ ^^ttim^L<. fct^ 3 0 

[00 6 3] <mS©X^y^y^> U^'j7Ail^#%f^ 
©affi*x>y9^y^'-rSii^;(i:j;oT. :tffi©l:baffi« 

*m^^^isJiii*^7'^So 

[0 0 6 4] x>y^y^'^S^;LTt±. fb^x^y^y 
^7", llMft^5^x>y^y^\ :/^X-7X>y9^y^'pS;H®^ 
ffi*WT-^So 

[0 0 6 5] it^j^y^y-^li. Kfesvn±7;V;^7'J 

[0 0 6 6] ';^'>/.t^#^ft^#H7t^T?feS7;V 
5-'>A©x-y^yi^-fttLTfi. DA.^. « J;^ 

m. mm. mm. y^m. ymit^v^i.. rmiti-h 

[0 0 6 7] U f-'j^Z.^ ft S^Sjt^Tb^ -7 i^'^-S/ 
-j^A-efeSif^CX-y^y^^-tfti^LTti. » » 
« 7yt-'j7Z.J;g^?S^L/c7;V:^jy Rtf 

[0 0 6 8] y^'>At^#^ffe)fti/^&S7t**^--y 
^;v©Jl^©x-y^y^'ISiiLTt±. ffi^. r^Ecomm 

[0 0 6 9] ';9^'j7A>^&#^ffe)*i^#S7t**^ii© 

Jl^©x^yf->i7";{|>L!±. « » » 

E<D^mm. mtmr-mmm. mtm=.mmm. ry^ 
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[0 0 7 0] y9^>>Afc^#^ftS*(/^#S7t^*^9^^ 
[0 0 7 1] it^Jiy=^y'^'(Dm^iai. V^^^J^t-^ 

Ig* X -y ^ y i77ft^^M-r ^ C t i; L V ^ o 

[0 0 7 2] uMb^x-y^yi^-ti, «^»^-?«rEg 
[0 0 7 3] v^yi.t'^^^rf^^mTim'e^^Tji 
[0 0 7 4] ^)=i-^h}L^^^{f^ixh^m,7m'hm(ri 

[0 0 7 5] 7°^X-7X-yf->^'~t±. X-yf-y^"ffl©;^j' 

^-liTx ^y ^'t 2. T^ffiT'fe 2. o llC*4«x 7 y 

[0 0 7 6] 'nnommrM: ^jgnntT^tufttf^nsaj 
[0 0 7 7] ^mmnMnmrnrnt^^nt lt 

y ^ 'i; ^ ^ y ^ jgJMT- ^ § lffl?Lfe § i ^ Ji^j^? «i§ 

^^■t^^<D^mmt^o u^^-^A^^ty^iSii-^-ts 

iJ 7 X 7 1^- y 7x7 -mm^ 6 

fi5cS^tt©IS«f[:^» , x-f-;Hi!^*Wr^«3g^ 

^;ry*vy^-^p-h-r^;9'^x tttiK^ ^ t ^ffl 
■^^^^o u9"'>A^^y>&3Sjg7'^^ m^^mwmi^^ 

[0 0 7 8] <iiffi©mA^s?> nffiomA^i^? 

gPfc»m®gp«>s:^-^f-Mg. x.i^°-y ymm. f^y 

y ^ A *i ^#S7t**^ ?) iiSc « 

f* L T ^ ©± y 9^ -j? ^#;g:ft ^5 #S7t*^±l*; 



[00 7 9] iLii^^^Sffl 
EM 

lESa. lEffiffitfM. »«lfffiJffl. 

il, --y^-yK X-ryPXX^-;K ;^7-4^'y7"^-y 
>>->y9"xyy^>y^. 7-fe^Uy^^y^. =5;HcD 

*-^i^'y|»Rtf;?j-4^~y«lt*TO7^^§o L 

r h^7;^^^x9^^y, .-KU 7'yf[:H-y :^ry, .-^"U 
x9"l>y, .t>U:/DhVy. x^i^y-:/nh°i^yn4^ 
xf-^y->^nifIxy-i>'xy^-.i^U-7-. 

[0 0 8 0] mmm%1m.m(Dmmf^^z^x%mi. < m 
«-r ^ usi^fftig-r ^ ^ I ^ « ?g'i 7. v K^/^t^m«-r ^ 

It. -^-y^;K ^^-'i'A. ii. 7;l/^-'i7A, xfy 
y>^~«, /Vyg^y^'-^^;!., x4^X/VyF?«^? 

[0 0 8 1] mmmmts s^^a^ft^^^M^^s 

f K§^W1-^fc*T\ Sc, Y. ^y^/^F, 7^^ 
/^F, Ti, Zr, Hf, V, Nb, Ta, Cr, M 
o, W, Mn. Tc. Re, Fe, Ru, Os, Co, 
Rh, I r, Ni, Pd, Pt. Cu. Ag. Au^ffl 

i/^^o m-MW''^n^m(DT i , v, c r, m 

n, Fe, Co, Ni, C u ^l^ffl-TS C 3; L 

[0 0 8 2] ±taiEffigt(Kfc(±, m^^mm.im'pm 

myjiicD—Diai.. 7mitv^^K. ^fcWj^^j^cD 
-r^y^mmmx^^o imy^mtLx^i. m^^mm 

^ut^m&M^^Lx.. mmmmLxmm-r^y^mt>^ 

[0 0 8 3] -b/^W 
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[0 08 4] wm 

[0 0 8 5] «fifKcD»«*aftltntfftt/^($^'^f^L 
<. il>:^< fe2 5°CT?cD»«*t± 1 X 1 0-3S/cmJi< 
±fe§il^;:^)^SSL<. 5X 1 0-3S/cmJ5<±fe§il 

[0 0 8 6] HgS O4. HC K HNOg:^ 

HcD^. U^'j7^^^y (L1+) ^ib^X^d'^ty 

(BF4-. PF6-. C 1 04-. CF33SO3- , BP 
h4- (Ph : 7x:^;l/a) ) :«)^e>fiSc^ig. ^^X3z.n^ 

[0 0 8 7] *g?K®?g®fcLTti. 7-bh:^h'J;K 

-h. >*~p<9";^4-^;^A75 H\ rh^liKn^^X :^ 
hn^y-tfX v^'^^PDx^y, >>'xh4'>'x^X 

1, 2-i>"7< h^yx^y, ^un^y-tfX y-7"f- 
n^^hy, y';^-:^^y^y, X;V4->5'y, :^hn^^' 

y^yyyy. 2-y<9^;Vrh^h Fn^^y. 3-7p 
t°;vyF7y. ^^ffc^^-^. igfbi-^x.i-^y;K 

[0 0 8 8] ±ta?§®t±^ Stt7;^5-:^. ^U^a^- 

y-7\ E^ffcyy. M[:;^j;vy7z.*H?«<-rs 



[0 0 8 9] «g?r«©il?S^P5ih-r^/c46(c, y;H[:-r 

iRLTliiffl-r ^ J; d ^jiK U x'-^Mi^S ©A^SS L < . 
.1^ U X5" Wy y If :^;l/7;V3-;K 4^ y 

7^y;v75 Fft^©4<y^-*^ffli.^?)n5o 
[0 0 9 0] mmwmLX3m& 

[0 0 9 1] H4iiH5ti. ^n^n. 

So H4 iiHSfcfei^T, 3 0 0^ 4 0 ot.tfiS^a 
f*. 3 0 1 i; 4 0 1 amtlffif^H, 3 0 3 4 0 3 (±IE 
Sffif^Jt- 4 0 4 tiiEffi^m. 3 0 5 4 0 5 \t^m 
(JIS^-V 7; . 3 0 6 i; 4 0 6 tilEffiffi. 3 0 
7i:4 0 7tt«fi?Kii-fe/^l>-^f-. 3 10il4 10i± 

[0 0 9 2] H4>^H5(D«?fi(Dffiji(D-MilLTt±. 
mSffi^^KSOl, 4 0 1 ^;^ff$L/cIESg;f«jK3 0 
3, 4 0 3T-fe/^b-^-3 0 7, 4 0 7 ^R/v-eiEffi 
ffi 3 0 6 . 4 0 6 fcffi^^^jA^«^K^aAL/cm. tffi 
4^-V>y:/3 0 5, 4 0 S^liei^/Vy^^y^^'S 1 0, 4 1 

#3 0 0, 4 0 0aH2Rt;a3t^L/ccj;9:tSffitt 
f^K3 0 1 , 4 0 1 ©y f-7Z.t a-#*ft'SiS;i/^#Mt 

0 0, 4 0 0-?-©t©Jb^yf-'j7^i:-a-^*fte>:&V^^M 

[0 0 9 3] y^'>ASffl^O*^;|S^©iI». 

[00 9 4] ^i^/Vy^y^^ 
ieg7Vy:^y^'3 1 0. 4 1 0©^^^ilLT^i. 7>y^ 

« 4-°y7 5F«fII, 4^°yx;l/7*y«f!l. ^flnl. 

5 © 9 (cIMi/^y ^y i^'*H©;^j'X^-y h^Ml^/cTb^ 
[0 0 9 5] S/c. H5©ieiifi4 1 1 (DM%}L\.X 

ti, #a#««fll^^^^■fe^5>y^x*^ifJi^^ffl^^^il 
[0 0 9 6] 

||&?0«ffl©IEffiffi 3 0 6, 4 0 6 ^ilffi^-^ -y 7 3 0 
5, 4 0 5©*^;^^ LT(±. XrypXX5^-;K 
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[0 0 9 7] H4 i;H5T^-t±IEffiffi3 0 6, 4 0 6 
ty°^x^yi^ (om^M^f^i^ ^^tt'^T^^, 

[0 0 9 8] 
[0 0 9 9] 

[0100] mmm d mmt mAmmm 4 ic^s 

5 0 5^nyfcWJtLfc5 0%-5 0%cD^^>-7;I/ 
5 w t %<D7mit^V ^Kymmlc 5 

^rm L raffl® 7;i/ 5 - A 7 y /cit/K?^ 

l£SLTtS3 0 1 hbT^fflb/c (^^yiiV^^A 

affiffi? f}\ ^>DlS¥±§ffi^ 7^ 0 . 6 ; ^ n >«T, S 
cDii^iJgftB 0 5^Dyt>r^LT. mrKDihomn 

[0 10 1] jEm&^MtLrii. nmr-mit-^y^y 

tmmv=f-'yj^:^i ■. o. i^tmrm^Lrcm. so 

iSS L/C U ^^J^--^y:ffymitmc7^^Uyf'7 y 

i'(Dmmm2>m.m (wt) %h>i^u7>yfbeu:^r>i$) 

5w t %^ti^LN-p<9";l/-2-if nU Ky*?i*nL 

[0 10 2] +^(c:7i<^^^^£L/cx^U 
yij-^-Sf^-Y (EC) (D 

Mc) (ommm^mmi^. my-Mtt^^^m^j^^hm: 

IM (mo 1/1) MfilLfcfecD^j^fflL/co 

[0 10 3] -fe/^u-^t±. :/nh°uy»©. 
»^ (cilS L /c fe © ^Mi ^ /Co 

[0 10 4] mtai.. m^T}\^dyff7.'mm^-v'ii;^\ 

^^y^'^-y K®XxyUX«©||ffi^-v-y:/t7 

-y * dh(Dmm' \y^y ^'l:^m L T. U ^ ^hr^kn 
?teffSL/co 

[0105] (^fflf ij 2 ) «5g t mtL-h^mwrn 4 



[0 10 6] S-f\ llffi©ffS^ii(To^)iE?'tf -3 /Co 
3 0 ^ ^7nyffcD7;V5-'j7Z.fg;g: 5 %(Dym.itti') ^ 
A7i<M»tc: 55j«LTaffi^x>y ^y^^-L/cft. 

^JSL/co oi/^-t?. 5 o°c©2 Ow t yoOJ^fb-y^-;!^ 

^--yy;V-?«L/cfl7i<gtL. 1 5 0°C7-Mi±|g*tL 
/c (-^yy;^t±';^'j7Z.il^#^'3< ?,^l>#S7t 

*) o ^*5. affiW«tx-y^y^~fflJlT\ ]Emhtm 

i^ffi^T^O. 4 5^nyJi^T. S;^i«5-e2. 0 5^7n 

yii(Ttc;75;;ScJ;dtc;iISL/co iicii^rfJSft 8 0 ^ ^ 
nyfc^^LT, jl!ti©aj©Sit±8 7-fe-3/co 
[0 10 7] -fe/^l^-^fctt. /¥*2 5 ^ ^nycD4^U 

:/n }£ uym<Dmm^y ^ )iL.m^^rc, 
[0 10 8] &rfimmmi tmmicLx. mm^m^ 

[0109] ( mmm 3) mmt miitimm h e t ^ 

L /cUBgRWa© U 9^ A= Wteff » L /Co 

[0 1 10] mmmz tmm(Dmi'?-^imLrc'km(DM 
nm(Dmc^'yximu&- 3 o°c©x.-}^4^:yffiii^fc 
m(Dmmi^^m-^^rcmm^^y^^^ ^ u -ywm 
1 0 ^ ^^ny©ff»T«L. MJ±T 1 5 0 vr^mm 

[0 1 1 1] I'xyummmi tmmicLr. nmmm 

[0112] mmm a) m^t miLtimw-^^ m^i^^^ 
L fcmmmmm&(D v^^ L.r.^Mnm^im l /co 
[0 1 1 3] s-r\ M.mcDim^iny<Dmmxn-Drc. 

3 0^'>uym(DT)V^=.^l.m^5%(D7yit7mM 

yH-mmi^m l ras^x y^y^^L km. mmmsi l 

5 O-f /^-h;l/<73iP»©il^>y4^^SiL. 150VX 

/^y^'Uyi^'TS 0 O-r/ ?^-hJl(Dm^XBf^L.. 

■r^^^) o gffiw«iix>y^y^7'Ma7\ IE® 

i^ia¥±^ffi?T-0. 3 5i'nyii(T. IIA^^T'I. 7 
5 ^ n yt:.(T(c;^§ d (cflS L/co © ^iJSft 8 
O^^nytcMLT. jf!n©t^©S^t±8?'fe-3/co 

[0 114] &,rimmmi trnmicLx.. mmm&^ 

jiT/co 

[0 115] mmm 5) «jg^iaTi*w&H4(c;^ 
[0 116] jg-r; iiffi©ffs*KT©#)isTiTo /co 

3 0 0 y< -y S/aCD7;V5-'j7Z.S|j& : U 7 -y ft 

H'U-ry|& : 7^r^Uy7^-y^7 : 7U-^7ttlSIS^ 
39:5:3: 3©MMI:mM-a-L. N-y<^;V-2- 
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m^-icmmLr. 1 5 o°c-eMi±^«LT7 o 
[0 117] &,-rimmmitmmicLr. m^ii* 
[0 118] mmme) mTBtmiLfjmm^miic^ 
[0 1 1 9] s-r; Mm<Dim^&rf<Dm^-^i7-^rco 

-y^)V^y:3rLrcm(DAy^yif^^}imiC. 3 0 0 

=-y^JimWB ■■ lg«SiJ©y<^;V-b;VD-X^9 O : 

5 : 5(Dmmi:t'em^u =^i^\yy&tnLr-^-7.h 
u r^-)Vfuxmi:m^mm-icmmLr. i o o 

[0 12 0] i^fc. 2 ow t %mt=--j 'r )\y7m\m^ 5 

- 7 L?jt Wilt. 1 5 0 °C7-M 

J±?£«LT 6 0 5 ^ D ^^ffcDHS^fl^Sb/co 

[0 12 1] m±mmm\hnm\^\.x. mm^m^ 
[0122] mmm d mmt mAmmm 4 

[0 1 23] 3;-f\ S*;'E&SgS©-rh^7;I/:tDX^l^ 
^ F ) cD^^y Uymm tt^^yyitV^^J^cDi^yi^ 

LT 1 w t %?S^L/co i^tc, M?IJ4 h^mSfl^-f- 
iSSL/caffiS«M©?f?g*^*U MJ±Ti 7 0°C7' 

^mrnitL. ^p>icmm^miiLr. mmi ooi-/ 

[0 12 4] &.Tiimmmi tnmicLx. mm^m^ 
[0 1 2 5] JS;fe. ±timmmit)^^9(DsEmismMic 

^ -i; - :^ -y ^ ;V^f fcf^. V^yi^-:J7Vlhmim. 
[0 12 6] 3;/c. «M«t^llLTfe, ^Si{?iJ 1 9 

[0127] mwi 1 ) mmm i ©ustcn^ r 3 o 

5^ny»©7;v5-'i7z.fg^ffli^T. mmmnmicm 



>Ji<T. fi;«cl«?t?0. 7 5^nyOT-efeo/co 

tmi&MSQ^^uyicMLx. mn(DiU(Dmi'i6'e 

[0128] (|:b«?M 2 ) ^SIM 1 ©MS T H * 
S«§gIllli©affl^x-yg^y^~®aL/c 1 0 Oo 
[0 12 9] S-f\ llffi©ftS^i^(T©g^)Wf o fco 

2 5 0^-yS^a©4 0%-6 0 %©:^-y y;I/-7;^5:^ 
'^'A^^l^ : IS«IlJ(D^^;^-fe;^^-X^9 0 : 1 0© 

-^-t?3 5 5^ny»cD:^^y^;l^(Dx4^X^VyF^^f 

T. I 0 ovm-mSiLrz,. -Di^i;-. 7 0o°c©Si±TT- 
jsig^^/co ^^fc. 5 w t %<D7mi\:^ V yL.7mimc 
5^mmmLrmm^:i^y^ymmLr. so 
ym(Dn.m^imLrco 

[0 13 0] i^inmrnmi tmmicLx. mmmm 
[0131] (Mmm 8) mi&t miifomm^s h 4 
[0 13 2] s-f. M.m<Dim^&.~r^m^'(:-n-Drc. 

3 0 Op^^yv^a^S 0%-5 0%cDU^'j7A-7;V5- 
yi.^^"^ : 1 5 0 ^ >y ^^a^-^^'^^^-^Ai^ : 
(©7-fef-;l/-fe;l/n-X^4 5 : 4 5 : 1 OOMMttTlS 
^L. ^yuy&MLr^-XhmcL:^-^-'iJ3 
5 5^nyi¥©-'y '>-;PcDx:^x/^y Ky<^;H@(cii^ 

P-;b7V7.^-e^^»^i§-fcilSLT. 1 0 0 

fco m^. 5 w t %(D7m.\tij V yj^jmmi^ 5 ^mm 

[0 13 3] Ji^TtiiiffiMi mmicLx. mmmm 

[0134] mmm 9 ) mm.hmiLt)mwm 4 

ym(OT)v^-yL.m^f^i^^r. mmmmmimncTjK 
LrcMmmmmm(Dmmmmm 1 tmmrj:^m'^im 

LTco 

[0135] (itmm 3 ) mmm 2 (DM.micmx. r&.T 

icm^icTfsLrcmmm^mimmm^mmmz mmrj^ 
mmvimLfco ^'^yy^hM^mn. ^m^'^yy^ 
hfji^Tjvdy^'xrz 0 0 ovummmLrcm. 
f^yy^vm-- T^^vyy^v"? : 7-yffcH-y 

:^x>l&^8 2 : 3 : 5©«M|;ms^L. N-^^;l/ 

.^^^JQ-tcilSLT. 1 5 0°CT^7Mi±|!g*iLT 110 5 
[0 13 6] y ^ -j; A^^^gffiqtttgfffffi 
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(Dmm t tm l ntm^nm l /to 
[0 13 7] ^-(^}mm<Dmm. jEmm^mmt^^ 
mw-^n^nnnm^mmico. sc mm/mm<D 
0. s^cDnm.) (D^rnn. ^m<D:^yh:tymm4. 

5v. 3 o'&cDwmmfS. Mn(D:fyy htyni±2. 5 

li. ^ti\-nxmn]- 1 0 6M^^fflL/co rji^s mi 
[0 13 8] if.mm^nm^m^^x\fm\.tcv=f-^um 



[0 14 1] 

[0 14 2] 3;/c. *^HI5tc;j;n(i\ ?ES5[«Bf © U 9^ 
©ffiT^r ^ ii ^; <73 7^ ^ ^ m®«B>S:#-r § «?fiffl« 

[H2] (a) , (b) , (c) , (c' ) 

[03] (d) , (e) , (f) , (g) li^^^mn 

[H4] wmj^immmm'D-m^mm'r^rci6<Dmm 



[0 13 9] ai*^?.a»^'^SJ;df^^ffiMi*^?)9 

/Co S/c. ^SiMl J!)^6 9^;|:b«?M3©|:b«?*^?>. 
[0 14 0] 
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[H5] x^wy^mitmmmmcD-m^mmf^rc 
!sb(Dmmmmmx&^o 

[H 6 ] mivmc X ^ Mmmm(Dwm$^(D-mmm 
im 7 ] M.mm^<DmMm^(Dmmm^o:>mxM^ r m 

[H8] llffiaffi©»i!f*gP<73^;Mi¥±§ffi^Ra. M 
it t ® m 6D ^ ^ L /c H § o 
1 0 1 y^-i7Aii^^*ft?>5S;V^^S^^*^6fi!c^» 

mm 

102 u9^'i;i^il^^*^t^^S7^**^#■r^^^^ 

103 u^-^^A^^^^f^^^js^^^^^-r^m 

1 0 4 »itffiK3ij 
1 0 5 
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101 iJ^'>At^<£rf^?>^i:i^ 
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106 "J^-f Ai^J&f^?,ti:i>^5c* 



101 y^f Ai^^^-^&^iio 
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103 iJ^-JJ-i^^rf^*^ 



101 ';^'?A>fr<T?*-^tb^£ii 
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103 IJ^Oi:^i^*fFS^ 
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102 y^'^Ai^^fps^ 
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101 y^Ci-i^^^CF&^il-^ 
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i^mmjE 1 ] 
mmmmm^^ mmm 

mt-r^imm i nrnzcoi^-rm^ i micmmcov^^ 
miEMMmm^^ mmm 

m^m 1 8 ] Mf H^ffi*^m«<73 v^^L.t 

mmmmm^^ mmm 
immmms^^ o o 8 e 

[0 0 8 6] aft?Kt±. H2SO4, HCK HNOg^ 
H©^. y9^'j7Z.^^y (Li+) 
(BF4-. PFe-^ C 1 O4-. CF3SO3-. BPh4- 
(Ph : ) ti^^l^^iU. *3 j;CFiin?.©?M 



^ii^ffl 1/ ^ ^ il ^ § § c ±ta3^lf iS 

immmmm^^ mmm 
mmmm^^^ 0123 

[0 12 3] s-r\ M.m(Dim^&.T<Dmmr^n-Drco 

2 5 Op<>y>'a©4 0%— 6 0 y;V-7;^5:^ 

"^A^^lfe^ : |g«SiJcOy<^;l/-fe;l/n-x^9 0 : 1 0© 

— ^J— T-3 5 ^ ^Dyffco:^-y^;l/©x:^^X/^y Fy<^ 
T, 1 0 0°Ct?^SL/cc 7 0 0°C©MJ±T7' 

jiis?^^/co 5 w t %®7i<Kf[:* V ^L.7mmic 

5^jW«LTaffi^x-y^y^'MaLT. 5 0 5^n 
MiEM*]MS«] 0 12 5 

[0125] (HMM 8 ) mmmu.tmwj:m 4 

[^illfiE6] 
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mmmmm^^ mmm 

[0 12 6] s-r\ M.m(Dim^&.T(DmmTn-:^rco 

3 0 O^^yi/^CS 0%— 5 0%(DV L.~T)l^^=- 

^L.1aM;i : 1 5 0 ^ yiy:ia^-^^'^^iy^m : S«m 
©7-fe9^;Hr;l/n-x^4 5:45:1 OcDMMtb-cili 

L. u-)ifuxmr^m^m^^-icmmLr. i o o 

"CTMLfco -Dh^T.. 7 0 0°C©MJ±TT^!iia^'& 

/Co i^tc. 5 w t %<D7mit^ V A7i<!f itt 5 "a^mm 

aLTgB^x^f-y^'MaLT. eo^^py]?®!. 

mjEMmm^^ mmm 

IWiEMMmU^^ 0 12 7 

mmm mm 

[0 12 7] J5<Tt±^siMi ^;Mi:LT. mm^m^^ 

[^^ffiiES] 

[ffiiE)rt^»il«] H^lffl* 
mjfM^m^^^ 0 12 8 

[ffiii:/^r£] a:Jl 
[ffilE^g] 

[0128] (.mmm 9) mmt miLtim^rj:m 4 

[#iE«IE9] 
[|fiE>rt*»il«] Hi^lffl* 
[|fiE?^^ria«] 0 12 9 

[If iE77ffi] mm 

[«IErt§] 

[0 12 9] S-f, H^^eEiSbSOt h^7;V:tnx-9^lx 
7 F ) uyiStSi; 7 -y ftU ^7 AO>^'p< ^ 

Lfco 4-^77^y^bU^7Aml^L/cM?t^ft^^:?t 

LT 1 w t %?S^L/co i^td, ||fflM4 i^^mSff-?' 

iiSL/caffi«afflo?§»^^*L. sj±Ti 7 o-ct- 



[^ilffilEl 0] 
[|fiEM*»il«] Wffl» 
[SiE?t*]MBiB] 0 13 1 
[ffiIE77ffi] 
[WiEl*l§] 

[0131] ±tailfflM 1 ^^5) 9 ©lEffigf^Ktc 

^)\^mim. y ^ 7 ^ - n / h tti^ 

mm(DsEmm^M t -e ^ ^ o 

[^IftSIi 1] 

[«iE»*»««] mmm 
immmmmi 0132 

[ffiiE^S] 
[SlE^g] 

[0 13 2] HMSf-liLTt. ||StMl*^?)9 

[mffiiEl 2] 
[|liE>rt**««] H^M* 
[ffiiE?t^]lBiB] 0 13 3 

[0 1 33] (.ttm^ 1 ) ■;</ji4f5'"ij 1 o)i\mcf!};Lz 3 0 

4 (c^L/c«lS»fffiSB<73«ffl*^SiM 1 ^;H«*^JiE 

ItiJLfcaffiffl^a. ^>L«¥±^ffi?7'0. I5 5^n 
yi;iT. fiy^a^-eo. 7 ^^'nyixTT-fe-^fco 

ii#M£ft8 o^^p^/fcMbT. mri(Dih(Dmii6T 

[^MffiiEl 3] 

[ffiiEMa«si«] mmm 
mjEMmms^'i 0134 

[SiET^ffi] 
[ffiiE^g] 

[0134] (tbs^M 2 ) mmm 1 ©tisfc#^ t h * 

S«gfflSS©Sffi^X-y^y»ILfc 1 0 0 ^^'P 
Lfco 
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